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Abstract 
Inspite of its multiferious (scavenger, predator and medical importance) role which it plays in the ecosystem, its ecology is 
rarely investigated. So, the present study aims to investigate and relate Paederus fuscipes assemblages to cultivated soils 
and forest parameters of the Punjab, Pakistan during 2008-2009 with six different collecting methods (pitfall traps, light 
traps, flight intercept traps, Berlese funnel traps, sweep net and visual observation). Maximum population was collected 
with the help of pitfall trap. It was recorded only from cropped areas mainly having decayed organic matter. Not a single 
individual was recorded from forest areas. It was mainly recorded from maize (Zea maize) and berseem (Trifolium 
alexandrinum) crops due to presence of soft bodied insects. It preferred damp soil rich in organic matter for egg laying 
under natural conditions. Maximum activity was observed near the ground. Maximum population was recorded during 
March and July-August. Light had attractive effect on it, so maximum activity was observed during night also. Its activity 
is greatly influenced by light and soil moisture contents. 
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1.1. Introduction 
The medically important genus Paederus Fabricius, 1775 has more than 600 species (Nasir 2011) 
worldwide. The genus Paederus specimens are usually large and moderately convex. They are usually 
bicolourous, black or blue and red, sometimes entire body is black or blue or even reddish. Mostly, species are 
associated with moist conditions; some species have attained their life cycle according to seasonal variations 
in moisture level (Manley 1977). Paederus fuscipes is found in whole of the world except America. Paederus 
fuscipes has a shiny head and the last two abdominal segments black, thorax and first four (visible) segments 
red and elytra blue. The females lay their eggs singly on moist substrate to avoid the danger of desiccation. 
Besides its medical importance, it also acts as scavengers in the ecosystems and predators. Large populations 
have been recorded from agricultural habitats which make them beneficial due to their feeding on insect pests 
of major crops and fodders (Devi et al. 2003), particularly insect pests like Corcyra cephalonica, Heliothis 
armigera, Aphis gossypii, Earias vittella, Spodoptera litura, Marasmia patnalis (rice leaf folders), Aphis 
glycines, fruitfly and many other dipterous and other arthropodes are known as prey (Berglind et al. 1997; 
Krakerb et al. 2000; Devi et al. 2003). But the species is highly susceptible to insecticides. This species is 
well distributed in Pakistan (Nasir 2011). Throughout Pakistan it is found in cotton (Gossypium hersutum), 
wheat (Triticum aestivum), berseem (Trifolium alexandrinum), Lucerne (Medicago sativa), rice (Sativum 
oryzae), maize (Zea maize) and vegetable fields (Nasir 2011). Although a lot of study has been carried out but 
without knowing about its habitat, its immature stages, its peek population, its hibernation period, we cannot 
manage its population to avoid dermatitis and we cannot use it as an effective predator. Due to these reasons, 
this ecological study was carried out to know about its biology under natural conditions in the fields. 
1.2. Materials and Methods 
The present study on ecology of Paederus fuscipes was carried out during 2008-2009 from different parts 
of the Punjab, Pakistan. Specimens were sampled 12 times during 2008-2009 (every second month) and 
identified from different areas of the Punjab (Faisalabad, Sheikhupur, Lahore, Rawalpindi, Sargodha, Multan, 
Dera Ghazi Khan and Rahim Yar Khan districts) by using pitfall traps, light traps, flight intercept traps, 
Berlese funnel traps, sweep net and through visual observation (Roeder 2003; Garcia and Chacon de Ulla 
2005; Derunkov 2007). Five pitfall traps were installed diagonally, 4 in the corners and 5th one in the centre in 
each field at every site. Brine solution was used as a preservative and soap or shampoo was used to reduce the 
surface tension in each plastic bucket used as a pitfall trap with 9-10 inches diameter. These traps were 
installed for 4 days at each site during every visit. Fluorescent light was used to attract the staphylinids in the 
light trap. One flight intercept trap was installed at every place. Regarding the sweep nets, 3 sweeps were 
made after every 15 steps. The killed specimens were preserved in 70 % alcohol for the systematic study. 
After identification under the microscope (M33OO-D) with the help of keys (Cameron 1930; Coffait 1982), 
the data was statistically analysed. 
1.3. Results 
The data regarding abiotic factors (Table 1) revealed that beetle’s population (11.82 %) was the lowest in 
November-December 2009 when relative humidity was low (27-32.9 %), soil moisture contents were also low 
(32-33.5 %) and average temperature was also low. Then the population increased in March-April during both 
years when the average temperature was around 25 °C, relative humidity was about 31-42 % and soil moisture 
contents was also up to 42 %. The population was maximum during July-August 2008 when relative humidity, 
soil moisture contents and average temperature were 35-42 %, 42-45 % and 31.7 °C respectively. Then again 
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population decreased in September-October and November-December. The results further revealed that type 
of crop also had significant effect on beetle’s population. Maximum population was caught through pitfall 
traps (35 %) and light traps (34.5 %) as these mostly crawl on the earth and are attracted towards light. Least 
population was caught with the help of flight intercept traps (3 %) while the other traps showed intermediate 
results. 15 % and 7.5 % population was caught with the help of Berlese funnel trap and sweep netting 
respectively. A fairly good amount (5 %) was also caught with hands to enrich the numbers. 
Table 1: Population percentage (%) during different months of 2008-2009 and average values of abiotic factors. 
Months Population Crops Average values of abiotic factors from selected areas 
 (%)  temp. range (°C) Ave. temp. (°C) R H (%) SMC (%) 
Jan-Feb 2008 15.90 Berseem, Wheat 12.2-16 14.1 30-35 32-38 
Mar-Apr 20.1 Maize, vegetables 23.8-25 24.4 33-41 37-41 
May-Jun 13.85 Cotton, Vegetables 31.3-37 34.4 30-33 33-35 
Jul-Aug 22.48 Cotton, Rice, vegetables 30-33.4 31.7 34-40 42-45 
Sep-Oct 15.57 Cotton, Maize, vegetables 25.3-28 26.7 30-32 34-40 
Nov-Dec 12.30 Cotton, Berseem 11-18.2 14.6 28-31 33-38 
Jan-Feb 2009 17.01 Berseem, Wheat 12.8-16.3 14.6 30.3-35 32.6-36 
Mar-Apr 20.30 Maize, vegetables 24-25.8 24.9 32-42 40-43 
May-Jun 13.89 Cotton, Vegetables 30.8-37.8 34.3 29-33.4 38-39.9 
Jul-Aug 22.09 Cotton, Rice 30.3-34 32.1 35-42.9 41-47 
Sep-Oct 14.89 Cotton, Maize 26-28.4 27.2 31.3-33 35-39.9 
Nov-Dec 11.82 Cotton, Berseem 12-16.1 14.0 27-32.9 32-33.5 
 
Fig. 1. Distribution pattern of Paederus fuscipes at different localities during 2008-09 
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1.3.1. Geographical distribution 
Paederus fuscipes was found well distributed throughout Pakistan where cotton, wheat, berseem, lucerne, 
rice, maize, alfalfa and vegetables are grown. It was well distributed in Faisalabad, Lahore, Sheikhupur, 
Gujranwala, Multan, Sargodha, Jhang, Rawalpindi, Dera Ghazi Khan and Rahim Yar Khan districts as shown. 
Its population was less in those areas where large amount of pesticides were used, i. e. Multan, Dera Ghazi 
Khan and Rahim Yar Khan (cotton growing districts) than other areas. 
1.3.2. Habitat 
P. fuscipes had been reported largely from moist and loamy soils. It has been found in grass, low bushy 
vegetation, along banks of water courses, streams, and even in kitchen gardens. The species was also collected 
in large number from ‘berseem’ (Trifolium alexandrinum), ‘lucerne’ (Medicago sativa), ‘maize’ (Zea maize), 
‘chari’ (Andropogan sorghum), ‘gourd’ (Lagenaria vulgaris), ‘bitter gourd’ (Mimordia charaxtia) and to 
some extent in ‘wheat’ (Triticum aestivum), ‘cotton’ (Gossypium hersutum) and ‘rice’ (Sativum oryzae) as 
shown in the figure 2. 
 
Fig. 2. Distribution pattern of Paederus fuscipes within different habitats during 2008-09. 
1.3.3. Seasonal Abundance 
P. fuscipes became very active in spring season after winter season. In the months of February and March 
when weather was mild, it multiplies very rapidly and lot of adults can be seen frequently. The population of 
this insect was greatly influenced by rainfall. If heavy rainfall occurred during March and April reproduction 
is reduced due to suffocation of larvae and pupae in soil. So, the population in field was very low. If low or no 
rainfall occurs during March and April, then these insects multiply up to their maximum capacity. Its highest 
daily activity was also observed at night between 21:00 and 22:00 hours. During daytime, when relative 
humidity was low and sunshine was also less intensive, maximum population was observed on the surface of 
leaves near the water reservoirs.  
1.3.4. Breeding Places 
This beetle breed largely in moist and porous soil having large amount of decaying organic matter, i.e. in 
the fields of berseem, maize, along the border of rice, on the banks of water courses (figure 2). 
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1.3.5. Food 
It was noted during the study that Paederus fuscipes fed on aphids and other soft body insects, algae, 
decaying organic matter, mites, and maggots of fruit flies. 
1.4. Discussion 
The role of Paederus fuscipes is beneficial as scavenger and predator on one hand and it also harms the 
human beings through dermatitis on the other hand. It decomposes the organic matter in the soil and hence 
increases the fertility of soil through recycling of nutrients. It feeds on soft bodied insect pests like aphids, 
whitefly, mites, maggots of fruit fly and leaf hoppers of different crops. The main aim of this study was to 
give a brief estimate of the Paederus fuscipes ecology in the Punjab, Pakistan. During 2008 and 2009, the 
eleven selected localities were studied for two years, with five different collecting methods. In these 11 
localities, 8 were from cropped areas and 3 were from forest areas. Although the traps were installed for only 
four days during each visit in every second month at each locality, the results indicate a medium abundance of 
this species. In contrast to this study, some scientists used only 2 collecting methods, i. e. visual observation 
and light traps (Nikbakhtzadeh and Tirgari 2008) while others used only hand collection (Manley 1977). 
Maximum population was caught with the help of light trap that showed maximum activity during night. 
These results are similar with the findings of Abbasipour (2005). In the present study, the population was also 
found under the heaps of leaves to conserve temperature and to keep the habitat wet like other scientists 
(Hengqing 2000) who also found similar results. In my study, I found maximum population from grasses near 
water, from vegetable land and from those crops which had soft bodied insect pests like aphids, mites, leaf 
hoppers on them. These results are at par with other scientists (Manley 1977; Dexiang 1988; Hengqing 2000; 
Abbasipour 2005). I observed the activity of Paederus fuscipes almost whole the year with 2 peaks, first in 
March-April and second in July-August, while the other scientists did not find their activity whole the year 
and they noted that these remain active from May till October (Abbasipour 2005) or from March till October 
(Nikbakhtzadeh and Tirgari 2008). The results indicate that there was a positive correlation between decaying 
organic matter especially dung, soil moisture contents and beetle’s population. It was also shown by the 
results that there was a difference between population in cropped area and in the forest and with in different 
cropped areas. This difference was due to biotic factors such as different crops and abiotic factors such as use 
of pesticides, temperature and soil moisture contents. These results are in accordance with other scientists 
(Koivula et al. 1999; Schiegg 2000; Judas et al. 2002; Kehler et al. 2004). Seasons also affect the population, 
e.g. by rain fall. Months receiving more rainfall (July-August) normally show maximum abundances. Months 
with less rain fall or with no rain fall indicated lower abundances, i.e. in May, September or October. There 
was normally a maximum abundance and diversity during July-August. These results are consistent with the 
results of other scientists (Koller et al. 2002; Nikbakhtzadeh and Tirgari 2008).  
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